This paper estimates the influence of trust on self-assessed health. Second generation immigrants in a broad set of European countries with ancestry from across the world are studied. There is a significant positive effect of trust on selfassessed health. Health has both intrinsic and instrumental value. The finding provides evidence for one mechanism through which trust creates desirable outcomes. Individuals with high trust feel healthier. As health may promote a more productive life, it may be one channel through which trust increases national income. The results suggest policy put more emphasis on promoting social trust.
Introduction
"A healthy man has a thousand wishes; a sick man has just one," as a proverb states.
Health is complementary to most productive activities individuals engage in. Lack of health limits both desires and capabilities to produce and consume. Understanding what drives health is hence vital for learning what promotes successful outcomes of individuals, and by extension successful economies.
1 Contact: University of Copenhagen, Department of Economics, Øster Farimagsgade 5, building 26, 1353 København K, Denmark, martinljunge@gmail.com. productive. Health may also encourage civic participation since good health allows individuals to engage in the public sphere and may explain why trust is associated with better functioning institutions.
Trust is part of the personality traits and non-cognitive skills of an individual. 5 Traits like conscientiousness and persistence have been found to influence a range of outcomes like education, labor market success, and juvenile crime as discussed by Almlund et al (2011) . Relating trust to health is a novel contribution to this expanding literature.
To what extent is the positive correlation between subjective health and trust estimated in individual data causal? To address the reverse causality concern I study the subjective health of second generation immigrants and relate their health assessments to the trust in their ancestral country. Ancestral trust is strongly related to individual trust as shown in Ljunge (2011) . Important, for the purposes of this study, ancestral trust is not affected by the subjective health of an individual born and residing in a different country. Using this component of individual trust that is not endogenous to the setting in which the individual lives allows me to interpret the correlation of trust and self-assessed health as causal. There is a strong positive effect of ancestral trust on self-assessed health, indicating that trust drives better health. The influence of trust is over and above a wide range of individual socioeconomic characteristics that are accounted for separately.
The relationship is robust to controlling for a host of other ancestral influences. I account for the level of development and health outcomes in the ancestral country. I also examine the influence of income inequality, as well as political and legal institutions in the ancestral country. These factors don't influence the health of second generation immigrants, while the positive influence of ancestral trust remains. In addition to addressing the reverse causality issue the analysis is strengthened by using variation in ancestral trust driven by language structure.
5 Trust is one facet of 'agreeableness' in the Big Five categorization of personality traits.
How might trust improve health? It is possible trusting individuals seek care for their ailments, and follow the prescribed treatment plans to a larger extent than individuals whose distrust may include medical personnel and advice. 6 Moreover, psychosomatic health effects are well documented in the literature.
Stress is associated with cardiovascular disease as well as other chronic diseases.
Experiments inducing stress lead to atherosclerosis and hypertension in primates and mice (Henry and Stephens 1977) . Stress at work is associated with greater risk of cardiovascular disease (Marmot and Wilkinson 1999) , and mortality is higher for workers in low-control jobs (Amick et al 2002) . Generalized trust is another psychological state that could affect bodily functions, and the causal effect of trust has not been explored in the literature. The results presented below suggest a positive psychosomatic influence of trust.
The paper proceeds as follows. The next section discusses the empirical models, followed by a presentation of the data. The results are discussed in section 4, and the last section concludes.
Empirical Specifications
I run two types of regressions. The first regression is Health ict =₀+₁Trust ict +₂X i +γ ct +ε ict
Health ict measures the subjective health by individual i, residing in country c, in period t. Trust ict is the trust reported by the individual. X i captures individual demographic and economic controls that may influence the self-assessed health.
Accounting for the socio-economic status is important, see for example Smith (2007) . The country of residence-by-year fixed effect is denoted by γ ct , and ε ict is the error term. I present estimates from an ordinary least squares regression below but the results are robust to using an ordered Probit or Logit model. 6 Ciechanowski et al (2004) present correlations among diabetes patients that are consistent with this mechanism.
To address the reverse causality concern, that health may shape trust, I use the 'epidemiological approach' as the method is labeled in Fernandez (2010) Reverse causality is not a concern in (2) since the health of a person born and residing in country c can't affect the average value of trust in the parent's birth country a. Confounding factors are of course a concern so it is important to include an extensive list of individual controls in X i . The inclusion of the country-by-year fixed effect γ ct means that the institutional structure and all other unobserved differences which apply to all residents in country c in period t are accounted for. It also means that the variation used to identify the estimate on ancestral trust is to compare the outcomes of second generation immigrants within each country of residence and year relative to the values in their countries of ancestry. 8 Since the country fixed effects are included for each year they account for non-linear trends that may differ across countries. The method and the related literature are discussed in more detail in Fernandez (2010) .
The main specification in the analysis, model (2), relates inherited trust to the relative health of immigrants within country of residence. Inherited trust, Mean_Trust a , is meant to capture a time-invariant part of trust. This is the part of trust one might expect to be transmitted across generations. The transmission channel from parent to child is labeled direct vertical transmission in Bisin and Verdier's (2001) model. Trust may also be shaped by the society the child grows up in, labeled oblique horizontal transmission in their model. These social influences may change, for example due to changes in the political system, and introduce a time-varying component of trust. As I study second generation immigrants within country and year, all individuals face similar social influences in their residence countries over time. Including the country by year fixed effects hence focuses attention on the time-invariant part of trust. This is also where there is evidence of cultural transmission of trust. Ljunge (2011) finds that the time-invariant part of trust is transmitted to second generation immigrants in Europe.
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Viewing trust from the perspective of a personality trait, one may expect it to capture a fixed permanent component. These traits stay fairly unchanged over the life course as discussed in Almlund et al (2011) and the references therein.
Data
The main data set is the European Social Survey (ESS). The second to fifth rounds are used. 10 The survey asks about the country of birth of the respondent as well as the The generalized trust question has the standard formulation in the EVS/WVS, "Generally speaking, would you say that most people can be trusted or that you need to be very careful in dealing with people?." The answers are coded 1 for "Most people can be trusted" and 0 for "You can't be too careful". Averages are computed for all countries and across the waves. 14 The average is multiplied by 10 so the scale is the same as in the ESS. For the ancestral trust levels by country see Table A2 . 13 Extensive documentation is available at www.worldvaluessurvey.org. 14 Johnson and Mislin (2012) provide experimental validation that trust elicited in the EVS/WVS trust question correlate with trusting behavior. The ESS uses the same question. Notes: Data from the European Social Survey, rounds 2 through 5. The immigrant mother sample refers to individuals born in the country of residence whose mother is born in a different country.
Additional Ancestral Country Characteristics
Ancestral trust, the variable of main interest in the analysis below, is related to other ancestral country characteristics. There is a positive relationship between trust and income across countries. We don't want to confound the effect of ancestry from a more developed country with the effect of a higher trusting country. The log of the ancestral country's gross domestic product is used to measure the effect of ancestry from a higher income nation.
It may also be argued that ancestral health outcomes can be transmitted to second generation immigrants. I account for this by measuring life expectancy at birth.
Additional measures of the health status in the ancestral country are infant mortality (per 1 000 births) and the probability per 1,000 that a newborn baby will die before reaching age five, if subject to current age-specific mortality rates. I also account for inequality through the Gini coefficient for income, as well as the ratio between the incomes of the top compared to the bottom 20%. All these measures are taken from the World Development Indicators (WDI) provided by the World Bank. 15 Institutional features of the ancestral country are measured by the rule of law (from the WDI) and the degree of democracy (measured by the polity2 variable from the Polity IV project).
Individual Control Variables
The ESS includes a rich set of individual controls. Age, gender, marital status, education, employment status, income, and religious affiliation are observed.
Marital status is captured by two dummies for married and never married, with widowed and divorced being the excluded category. Education is captured by one dummy for tertiary (university) degree and above, and one dummy for upper secondary as the highest attained degree. Lower education is the excluded category.
One dummy captures individuals who are out of the labor force (students, not employed and not looking for work, and retired), and another dummy for unemployed who look for work. The employed is the omitted category. Income is measured by income decile, based on the country specific income distribution. I 15 I use the data set compiled by Samanni et al (2010) .
create one dummy for the bottom three deciles, Low Income, and one dummy for the middle four deciles, Middle Income. Religion dummies for being a Catholic or a Protestant are included while other religious denominations are in the excluded category.
Results
The baseline results are presented in Table 2 . First I examine the association between self-assessed and trust among individuals in the full ESS sample. The point estimate in column (1) is 0.036 and it is strongly significant. The estimate accounts for a range of demographic and economic controls. Country-by-year fixed effects are also included, which account for non-linear trends in unobserved factors that affect health across time and countries. The estimated coefficient is consistent with a causal effect of trust on self-assessed health but we cannot rule out that causality also runs in the direction from health to trust.
How can the reverse causality concern be addressed? We need a measure of trust that does not depend on self-assessed health. Second generation immigrants offer a helpful 'natural experiment.' The second generation immigrants have different ancestral influences of trust. Given that there is cultural transmission of trust, which has been shown in Ljunge (2011) , one can use the ancestral trust as a proxy for individual trust. Since the health of a second generation immigrant born and residing in one country have no way of determining the average trust level in the parent's birth country there is no reverse causality concern. I take this approach.
Next, I consider a sample of second generation immigrants with an immigrant mother. 16 In order to keep all but one aspects of the analysis constant I first estimate the model in the first column but restricted to the immigrant mother sample. The estimates in column (2) of Table 2 are very similar to the previous column. It indicates that studying these individuals doesn't change the findings, since the immigrant mother sample behaves in a similar way to the full sample. The 16 I refer to this sample as the immigrant mother sample.
association between trust and self-assessed health is of similar magnitude and significance in the first two columns. All the significant estimates display similar magnitudes in column (2), although a few of the estimated effects of the demographic variables are no longer significant in the smaller sample.
In the main specification I regress the individual's self-assessed health on the mean trust in the mother's country of birth, along with the other controls. The estimate of the effect of trust on health is 0.029 and strongly significant, as seen in column (3) of Table 2 . The result indicates that trust influences self-assessed health.
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Self-assessed health is declining with age in close to linear way, although at a slightly decreasing rate. Men are healthier than women, and marriage has a positive association. The strongest predictors for better health are high education, not low income, and a strong labor force attachment. Protestants express better health than others.
The associations between the control variables and self-assessed health are similar in the general population and among the second generation immigrants. This indicates that their behaviors are similar along the observable dimensions. It provides further assurance that the second generation immigrant sample is similar to the general population.
The estimated effect is quantitatively significant. An increase in the ancestral trust of one standard deviation corresponds to the half the effect of having an upper secondary education or moving one decile higher in the low end of the income distribution.
In the fourth column of Table 2 I study the sample with an immigrant father. I relate the self-assessed health to trust in the father's country of birth, as well as the other controls. The estimated coefficient is positive as expected, but lower in magnitude and not statistically significant. The results suggest heterogeneity between mothers and fathers in the transmission of trust on health. It also indicates that the effect is not purely genetic, as such a mechanism would be expected to work equally through mothers and fathers. The stronger influence of mothers also mirrors the stronger transmission of trust from mothers in Ljunge (2011) .
Although the main reason for studying second generation immigrants is that it allows separating the cultural influence from institutions there are implications for for immigration and integration policy. The results show that trust in the ancestral country affects the behavior of the second generation immigrant. It suggests that the health of a country may be influenced by the composition of immigrants. The results also suggest that one of the benefits of policy that builds trust may be to make individuals healthier.
Robustness

Sorting
Selection of immigrants is not necessarily a problem for the analysis. First, the second generation immigrants have not chosen to emigrate, and being born and raised in the country of residence they are integrated in society. The second generation immigrants also look similar to the general population on observables.
Even so, the estimates would not be affected by selection if it is uniform. For example, if only high trust individuals choose to emigrate it would not necessarily affect the estimate since only variation in differences, not levels, across ancestries is used to identify the estimate in column (3) of Yet, there may be a concern that ancestry from a high trust country captures a more developed country ancestry, and that the level of development may transmit to health. To address this I add the logarithm of gross domestic product (gdp) per capita in the mother's birth country to the specification. The results are robust as seen in column (1) of Table 3 , and the estimate on gdp is insignificant. It is hence trust and not level of development that drive the results.
Another approach to address parental sorting is to account for parental education.
This shuts down any transmission of ancestral trust through parental education. I include dummies for upper secondary and tertiary education for the mother in column (2) of Table 3 . The estimate on trust in the mother's birth country is robust to these added controls. The coefficients on the mother's education are positive and significant. In the third column I add indicators for the father's education as well.
The influence of ancestral trust is not affected by controlling for father's education.
The estimated influence of father's education is strong and positive on health, and the influence of mother's education is now insignificant. The positive influence of parental education on health is also present in the full sample and is in line with previous studies such as Ross and Mirowsky (2011) and Flores et al (1999) .
The last two columns in Table 3 add controls for if, in turn, the mother and father were working when the respondent was age 14. These controls have a negligible influence on the other estimates. The results are hence robust to these controls that might capture an influence of migrant sorting.
These results also point to an important role of parental education as a driver of health. High education of the father transmits into improved health use beyond the effect of the individual's education and other controls. Policy promoting higher education could hence have a pay-off in promoting health in both the current and future generations.
their ancestral country), which leads to a weaker relationship with ancestral trust, and hence leads to an estimate biased toward zero.
In Table 2 I use all the available data. There may be a concern that the results in column (3) are influenced by ancestries with few second generation immigrants in the data. The results are robust to including ancestral countries with at least 5, 10, 15, or 25 observations. The result is not driven by small immigrant groups.
The dependent variable self-assessed health is a discrete ordinal variable. The linear model estimated in Table 2 has the advantage of a straightforward estimation and interpretation of coefficients. I have also estimated the model with ordered Probit and ordered Logit models. The results are similar to those presented in Table 2 .
Ancestral health outcomes
Trust could be correlated with health outcomes in the ancestral countries, which suggests an alternative explanation to my finding that trust promotes health. To address this issue I include several measures of health in the ancestral country. I keep the control for GDP per capita in the ancestral country since it may capture the general level of development in the country of which health is one aspect. My first direct measure of ancestral health is life expectancy in years at birth. 19 The results are presented in column (1) of Table 4 . Both life expectancy and GDP in the ancestral country are insignificant while trust remains strongly significant. In column (2) I account for infant mortality and in column (3) the probability that a child dies before turning 5 year of age. 20 Also these health measures are insignificant while the main estimate on trust is unchanged. In column (4) of Table 4 
Ancestral institutions
Health is of course influenced by many institutional factors. Wilkinson and Pickett (2009) have for example suggested that income inequality has a number of undesirable consequences, one of which is to hurt health. I examine this hypothesis by controlling for inequality in the ancestral country. In column (1) of the ratio of the income share of the top 20% to the bottom 20%. In column (2) of Table 5 I use this measure instead of the Gini. The result is similar, although the estimated influence of trust is now even larger.
Trust is correlated with well-functioning institutions. It could hence be that health is driven by these institutions rather than trust. To account for such influences I include 'Rule of Law' as a control in column (3) of Table 5 . The influence of trust remains strong. More democratic countries also tend to have higher trust. To account for influences of democratic institutions on health I control for the polity2 variable (which is increasing the more democratic institutions a country has). The estimates in column (4) of Table 5 show that it does not account for the influence of trust, and the influence of democracy is insignificant. Column (5) of Table 5 includes all the three last controls to account for them jointly. 21 The influence of trust is robust to this specification, and the additional ancestral influences are insignificant.
Determinants of Ancestral Country Trust
Ancestral country trust has been taken as given thus far. Below I explore language as a factor that may shape the ancestral trust levels. The approach is to study if linguistic features have an influence on trust levels, and to estimate how the health of second generation immigrants is influenced by ancestral trust shifted by these "deep" features. I combine the approach of relating language structure to trust with the epidemiological approach and apply it to the influence of trust on health; a novel contribution to the literature. Evidence of cultural transmission of trust using language structure as a shifter is given in Ljunge (2011) , which indicates the relevance of this approach for studying health outcomes. 21 The Gini is highly collinear with the relative income share variable indicating that they capture the same variation across countries. The collinearity precludes including both variables in the same specification.
Language
Language structure is used as a shifter of trust. Languages have features that put different emphasis on how to relate to other people. The grammatical language structures are stable and slow moving, arguably more so than cultural beliefs like trust.
The use of first and second pronouns in conversations is one feature that differs across languages. In Italian, for example, it is allowed to drop the pronoun while in
English it is mandatory to use the pronoun. Languages where dropping the firstperson pronoun is forbidden are typical of cultural traditions that gave more emphasis to the individual relative to his social context and thus were more respectful of the individual and his rights as argued by Kashima (1998, 2005) . This grammatical rule is used by Licht, Goldschmidt, and Schwartz (2007) to examine how individualism affects the rule of law across countries. Tabellini (2008) use the rule to examine how trust affects institutions across countries. None of these authors use language structure to study individual outcomes as I do. I follow Tabellini (2008) Based on these two variables capturing grammatical rules "Language" is defined as
No pronoun drop minus 2nd person differentiation. Language is expected to be positively related to trust. The variable is defined by country. In a handful countries with several language groups the variable is a weighted average of the respective language groups, where possible. 23 The exact definitions follow Tabellini (2008) , with one modification. 24, 25 The association between language structure and ancestral country trust is presented in Table 6 . The estimated coefficient on language structure is positive and strongly significant. 26 The positive sign is as expected. Trust is higher in countries where the language puts less emphasis on hierarchy, and more emphasis on the individual's rights. The strong influence of language structure is robust across the mother and father samples as well as across specifications discussed below.
Results
I use the grammatical structure, as captured by the Language variable, in the parent's country of birth as a shifter of the trust in the parent's country of birth. The baseline result for the self-assessed health of second generation immigrants with an immigrant mother is presented in specification 1 in Table 7 . The point estimate on trust in the mother's birth country is about double the magnitude compared to Table 1 . The standard errors increase and the estimate remains significant at conventional levels. 22 The variable distinguishes between languages where the grammar allows for 2 nd person differentiation compared to those that don't. The variable does not capture if the differentiation is common in practice, where allowed, which may affect the accuracy of the variable. However, such mismeasurement would not invalidate the use of the variable, but rather only attenuate the relationship between language structure and trust. 23 The weighting applies to Canada, Singapore, South Africa, and Switzerland. 24 The data is generously made available at http://didattica.unibocconi.it/mypage/index.php?IdUte=48805&idr=5112. 25 I adjust the coding of Danish to allow for second person differentiation. 26 The F-statistic for the exclusion of the Language variable is at least 16 across the specifications in Table 6 .
As language structure shapes ancestral trust there may be a concern that language has a direct influence on the individual's self-assessed health, although it may be somewhat challenging to argue for such a link. One flexible approach to address this is to account for language fixed effects. In the second column of Table 7 a full set of fixed effects for the first language spoken at home is included. The point estimate drops a bit while the standard errors increase. The estimate is no longer significant at conventional levels (p=0.15). The language effects could of course capture many cultural factors not related to grammar, which render the estimate less significant.
Column 3 of Table 7 adds also fixed effects for the second language spoken at home.
The categories of second language also include one category for no second language spoken at home. The results are similar to the previous specification.
The rest of Table 7 studies the immigrant father sample. Column 4 estimates the baseline model using language structure as a shifter of ancestral trust. The point estimate on ancestral is higher than in the previous analysis, as is the case for the immigrant mother sample. The estimate is also highly significant. The fixed effects for the first language spoken at home are added in column 5 of Table 7 , which yields similar and highly significant estimates. Moreover, adding the fixed effects for the second language spoken in column 6 also produce estimates of similar magnitude and significance.
Why are the point estimates higher? As there is an attenuation bias built into the epidemiological approach using Language as an exogenous shifter may address the mismeasurement, which would lead to a higher estimate of the transmission of trust.
The evidence on trust's influence on health is hence robust to using long established grammatical rules to provide variation in ancestral trust. It is reassuring that the results are robust to including language fixed effects. These effects account for any unobserved direct impact of language on health, including an influence from grammar structure. There is of course no way to be certain that the assumption of the model are true, but the robustness of the results lend some plausibility to the identifying assumptions.
Conclusion
I find evidence that trust promotes health. Self-assessed health and trust exhibit a positive association in the general population. In order to address the reverse causality concern, that health may shape trust, I study second generation immigrants in Europe. I find that health is positively affected by trust in the mother's birth country, which provides evidence of a causal effect of trust on health.
The finding is robust. It is not explained by contemporaneous individual factors like income or education, by ancestry from more developed nations, or parental education. Moreover, the finding is robust to accounting for ancestral health outcomes like longevity and infant mortality.
Trust and health have been analyzed in the health literature, although those studies have been based on aggregate or individual associations (see for example Kim, Subramanian, and Kawachi, 2006) . 27 Such studies are challenging to interpret since the causality could go in either direction. By studying second generation immigrants and relating their health to trust in the ancestral country my estimates establish a clear direction of causality from trust to health.
Health may be an intrinsically desirable social objective and knowledge about trust as a driver of health has policy implications. My findings point to a pay-off from trust not discussed in the literature. Policy that affects trust should be evaluated with the effect on health in mind.
The results provide evidence of one mechanism through which trust can promote successful societies beyond the direct effect on health. The recent literature has found a positive effect of average trust on income per capita, but how this success 27 Another strand of the health literature has focused on particularized trust, in particular trust between the patient and the physician or health care provider (see for example Ciechanowski et al, 2004 28 See Algan and Cahuc (2010) and Tabellini (2010) . Notes: The dependent variable is self-assessed Health, which ranges from 1, 'very bad' to 5 'very good.' Column (1) estimates the association between Health and generalized trust of the individual in the general population. Column (2) restricts the sample to second generation immigrants with an immigrant mother. Column (3) studies second generation immigrants and estimates the effect of trust in the mother's country of birth on health. Column (4) studies second generation immigrants and estimates the effect of trust in the father's country of birth on health. Low income is a dummy for the bottom three deciles. Middle income is a dummy for the middle four deciles. Data is from the second to fifth waves of the European Social Survey. Standard errors in parenthesis. Standard errors allow for clustering on the mother's birth country. Significance stars, * p<0.1, ** p<0.05, *** p<0.01. Notes: The dependent variable is self-assessed Health, which ranges from 1, 'very bad' to 5 'very good.' All specifications study second generation immigrants and estimates the effect of trust in the mother's country of birth on self-assessed health. Individual controls include age, age squared, gender, education, labor force attachment, income, and religious denomination. Country of residenceby-year fixed effects are included in all specifications. Data is from the second to fifth waves of the European Social Survey. Standard errors in parenthesis, which allow for clustering on the mother's birth country. Significance stars, * p<0.1, ** p<0.05, *** p<0.01. Notes: The dependent variable is self-assessed Health, which ranges from 1, 'very bad' to 5 'very good.' All specifications study second generation immigrants and estimates the effect of trust in the mother's country of birth on self-assessed health. Individual controls include age, age squared, gender, education, labor force attachment, income, and religious denomination. Country of residence-by-year fixed effects are included in all specifications. Data is from the second to fifth waves of the European Social Survey. Standard errors in parenthesis, which allow for clustering on the mother's birth country. Significance stars, * p<0.1, ** p<0.05, *** p<0.01. Notes: The dependent variable is average trust in the parent's birth country. All specifications study second generation immigrants; columns (1) to (3) study those with an immigrant mother and columns (4) to (6) those with an immigrant father. All regressions include a full set of country of residence-byyear fixed effects. Individual controls include age, age squared, gender, education, labor force attachment, income, and religious denomination. Data is from the second to fifth waves of the European Social Survey. Standard errors in paranthesis, which allow for clustering on the parent's birth country. Significance stars, * p<0.1, ** p<0.05, *** p<0.01. Notes: The dependent variable is self-assessed Health, which ranges from 1, 'very bad' to 5 'very good.' All specifications study second generation immigrants; columns (1) to (3) study those with an immigrant mother and columns (4) to (6) those with an immigrant father. 2nd language at home includes one category for no 2nd language spoken at home. All regressions include a full set of country of residence-by-year fixed effects. Individual controls include age, age squared, gender, education, labor force attachment, income, and religious denomination. Data is from the second to fifth waves of the European Social Survey. Standard errors in paranthesis, which allow for clustering on the parent's birth country. 
